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Introduction
Urinary frequency is a common symptom in women of
all ages and has a significant impact on the patient’s
quality of life (QOL) and work. A previous study
reported that the prevalence of urinary frequency in
Taiwanese women aged 20–59 years was 5.2%, irre-
spective of age [1]. Until now, there have been very few
studies in the literature that have assessed the preva-
lence of urinary frequency. Further, no survey about
risk factors for urinary frequency has been reported.
This study was conducted to evaluate the risk fac-
tors for urinary frequency in Taiwanese women aged
20–59 years. The definition of urinary frequency or
daytime frequency was recommended by the Inter-
national Continence Society (ICS) in 2002 [2]. The
definition of “increased daytime frequency” presented
by the ICS is that the patient complains of having to
void too often during the day. It is a subjective lower
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SUMMARY
Objective: To evaluate the risk factors for daytime urinary frequency in Taiwanese women aged 20–59 years.
Materials and Methods: In 1998, there were about 5.9 million female residents aged 29–59 years in Taiwan. A
random sample of 4,549 women within this age group was chosen by multistage sampling. Face-to-face inter-
views with 3,537 women were completed by well-trained professional interviewers within 3 months of the sub-
jects being selected. Answers to questions about lower urinary tract symptoms, sociodemography and past
histories were recorded. The factors were assessed by frequency analysis and logistic regression analysis using a
significance level of less than 0.05.
Results: The prevalence of daytime urinary frequency was significantly related to diabetes mellitus (p = 0.038),
hypertension (p = 0.016) and previous gynecologic surgery (p = 0.005). However, there was no relationship
between urinary frequency and body mass index, drug allergy, smoking, alcohol consumption, marital status,
childbirth, parity, hysterectomy, menopause, hormone replacement therapy or age.
Conclusion: The results of this study show relatively high risk of urinary frequency development in patients with
diabetes mellitus or hypertension. Better quality health education of these women, drawing their attention to
the possibility of gynecologic surgery, is the most important factor in making current gynecologic surgery more
effective. In addition, more attention given to associated factors that are preventable, modifiable or control-
lable, for example diabetes or hypertension, may have an impact on the prevalence of urinary frequency.
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urinary tract symptom (LUTS) as perceived by the
patient, caregiver or partner. Frequency, as used in this
study, is adapted from the ICS definition.
Materials and Methods
The study was conducted in Taiwan, including the main
island within the sovereign territory. In 1998, there were
an estimated 5.9 million women between the ages of
20 and 59 years living in Taiwan: 4,549 women within
this age group were selected for a multistage random
sample design study. The study was part of the eighth
nationwide survey of knowledge, attitudes and prac-
tices on family and fertility conducted by the National
Institute of Family Planning (NIFP) of the Department
of Heath, Executive Yuan, Taiwan, and supervised by the
Population Studies Center of the University of Michigan
in the US.
The survey utilized a three-stage selection process
in which 56 townships were selected proportional to
size from the 331 townships in Taiwan, which were
arranged into 27 strata. Within townships, blocks
formed the second stage, selected proportional to
size, and within each block two eligible respondents
were selected randomly, utilizing the household register
of each sampled township as a sampling frame. Those
who no longer resided at their registered addresses
were traced to their new residence anywhere in Taiwan.
A total of 3,537 women were interviewed by well-
trained professional NIFP interviewers within 3 months
of selection. The study was fully explained to the par-
ticipants. The questionnaire was devised to cover five
areas: general background, medical history, obstetric
and gynecologic history, urinary frequency and other
LUTS. Urinary frequency was considered to be present
when a respondent answered “yes” to the question,
“Do you consider you void too often during the day?”
Interviewees who did not answer this question were
excluded from the study. Analysis of the individual
items was based only on the number of subjects who
answered those particular questions.
All data were entered into a computer database
and analyzed using the SAS computer program (SAS
Institute, Cary, NC, USA). The χ2 test was used to test
for differences in the prevalence of urinary frequency
among patients with different variables, and to com-
pare potential risk factors between the groups of
women with and without urinary frequency. A p value
less than 0.05 was regarded as statistically significant.
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Table 1. Prevalence of daytime urinary frequency by medical histories in 3,519 women*
Group Daytime frequency, n (%) Number missing† Pearson’s χ2 Degrees of freedom p
Diabetes Mellitus 13 4.323 1 0.038
Yes 8/77 (10.4)
No 174/3,429 (5.1)
Hypertension 14 5.801 1 0.016
Yes 18/204 (8.8)
No 164/3,301 (5.0)
Previous gynecologic surgery 78 7.713 1 0.005
Yes 21/230 (9.1)
No 158/3,211 (4.9)
*Of the 3,537 interviewees, 18 women did not answer the question on daytime frequency; †number of the 3,519 interviewees missing in each group.
Table 2. Prevalence of daytime urinary frequency by body mass index (BMI) in 3,519 women
Group Number Daytime frequency, n (%) Pearson’s χ2 Degrees of freedom p
BMI < 18.5 351 20 (5.7)
18.5 ≤ BMI < 24 2,033 97 (4.8)
24 ≤ BMI < 27 602 37 (6.1)
27 ≤ BMI < 30 191 11 (5.8) 4.907 5 0.427
30 ≤ BMI < 35 75 7 (9.3)
BMI ≥ 35 5 0 (0)
Total 3,257* 172 (5.3)
*Of the 3,519 respondents, 262 women were missing.
Results
Table 1 shows that urinary frequency was more preva-
lent among women who suffered from diabetes melli-
tus (DM) and hypertension (HT). In addition, women
who had undergone gynecologic surgery were more
likely to report urinary frequency than those who had
not undergone such surgery.
Among the women in the sample, the body mass
index (BMI) of 62.4% (2,033/3,257) of interviewees
was within the normal range for the ideal body weight
of Taiwanese women (Table 2). Further, BMI was not
an identified urinary frequency risk factor in Taiwanese
women aged 20–59 years.
Table 3 shows that the prevalence of urinary frequency
cannot be demonstrated as statistically significant among
women who had a history of drug allergy, childbirth or
hysterectomy. Further, smoking, alcohol consumption,
marriage, menopause and hormone replacement ther-
apy did not significantly increase the risk of frequency.
It was also found that the prevalence of frequency had
no association with parity, as shown in Table 4.
Taiwanese J Obstet Gynecol • December 2006 • Vol 45 • No 4 331
Risk Factors for Urinary Frequency in Taiwanese Women
Table 3. Prevalence of daytime urinary frequency by drug allergy, smoking, alcohol consumption, marital status, 
childbirth, hysterectomy, menopause, and hormone replacement therapy (HRT) in 3,519 women
Group Daytime frequency, n (%) Number missing* Pearson’s χ2 Degrees of freedom p
Drug allergy 35 0.338 1 0.561
Yes 19/325 (5.8)
No 161/3,159 (5.1)
Smoking 38 1.217 1 0.270
Yes 5/154 (3.2)
No 175/3,327 (5.3)
Alcohol consumption 53 0.078 1 0.780
Yes 11/228 (4.8)
No 170/3,238 (5.3)
Married 0 3.698 1 0.054
Yes 155/2,800 (5.5)
No 27/719 (3.8)
Childbirth 24 1.088 1 0.297
Yes 142/2,628 (5.4)
No 39/867 (4.5)
Hysterectomy 3,433 0.656 1 0.418
Yes 6/61 (9.8)
No 4/25 (16.0)
Menopause 33 3.492 1 0.062
Yes 49/750 (6.5)
No 132/2,736 (4.8)
HRT 3,023 0.131 1 0.718
Yes 5/74 (6.8)
No 24/422 (5.7)
*Number of the 3,519 interviewees missing in each group.
Table 4. Prevalence of daytime urinary frequency by parity in 3,495 women*
Parity Pearson’s Degrees of
p
0 1 2 3 4 5 6 7 8 χ
2 freedom
Daytime 39/867 21/350 49/893 38/830 24/356 6/134 2/48 1/15 1/2 12.335 8 0.137
urinary (4.5) (6.0) (5.5) (4.6) (6.7) (4.5) (4.2) (6.7) (50)
frequency,
n (%)
*Of the 3,519 interviewees, 24 women were missing.
Discussion
This survey is the first nationwide epidemiologic study
of LUTS, in particular of urinary frequency and its risk
factors, using population-based multistage random sam-
pling in Taiwan. Although frequency is a common symp-
tom in women of all ages, there are many underlying
causes making it difficult to target investigations appro-
priately. Also, frequency is a subjective description given
during the subjects’ interviews, and the severity of fre-
quency fluctuates. Previously, both of these factors have
made it difficult to estimate the risk factors associated
with frequency. However, in accordance with the defi-
nition of frequency recommended by the ICS, it could
be significant to investigate the impact of sociodemo-
graphic, medical and gynecologic factors on the preva-
lence of urinary frequency.
In an epidemiologic study, Bungay et al investi-
gated the prevalence of various LUTS in 1,120 women
aged 30–65 years and reported that the prevalence of
frequency did not significantly increase with age [3].
The previous report on the prevalence of urinary fre-
quency in the current survey of Taiwanese women also
found the same result [1].
Similar to the risk factors for nocturia in Taiwanese
women aged 20–59 years [4], DM, HT and previous
gynecologic surgery are significantly related to the inci-
dence of frequency. Further, these were the only three
identified urinary frequency risk factors in Taiwanese
women aged 20–59 years. These findings need con-
firming, and possible mechanisms that would explain
these associations require further investigation.
Frequency and nocturia are similar complaints by
patients who consider themselves to void too often. A
previous study on risk factors associated with nocturia
in Taiwanese women reported that BMI, history of
drug allergy and marriage were risk factors for nocturia
[4]. The current study did not find any significant
association between these three factors and urinary
frequency. However, these studies showed that smok-
ing, alcohol consumption, hysterectomy, menopause,
hormone replacement therapy and parity did not
increase the risk of nocturia or frequency. Similar to
this study, the study of Bungay et al noted that there
was no specific increase in the prevalence of frequency
among women in their perimenopausal or postmeno-
pausal years.
Frequency itself is a symptomatic urinary disorder of
multifactorial origin that has a significant impact on a
patient’s QOL. However, the perception of the degree
of inconvenience caused by frequency differs depending
on the knowledge, attitudes and culture or regional
background of the subjects being interviewed. It is
apparent that better health education is needed to
improve understanding of this disorder, increase aware-
ness of the availability of treatments and improve QOL.
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